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The acqueous phase is the essential kinetic factor in the 
oxidation of hydrocarbons in the emulsions, since it acts as 
initiation zone of the process and the hydroperoxides are pro- 
duced in it. The importance of the acqueous phase for the 
emulsionlike oxidation still increases substantially in the 
presence of colloidal eleotrolytes (emulsifiers) containing a 
surface-active anion. The emulsifiers accelerate the pro- 
duction of the hydroperoxides at otherwise equal conditions. 
In the emulsionlike oxidation of the hydro-carbons the 
initiation of the reaction and the production of hydropere 
oxide ocour mainly in the acqueous phase. The primary initiation 
of the processer, discussed here consists in the production of 
free hydrocarbon-radicals. Besides the apecific influence of 
the emulsifier on the decay of hydroperoxide of cumene the 
solubility of the hydroperoxide in the acqueous phase conneoct- 
ed with this process must also be taken into account. There 
are 2 figures, 1 table, and 6 references, 5 of which are 
Slavio. 


State University imeni Iv. Franko, L'vov (L' vovskiy 
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The Viscosity of Water Solutions of Sodium Oleate in The Presence 
of Some Alcohols. 


n-butyl, isoamyl, ethylen-glycol and glycerine) in 
solution lowered the middle critical concentration, 

and larger quantities raised it. Experiments have con- 
firmed the theoretical data contained in the referred © 
literature ‘ , and, therefore, the authors recommend 

it for guidance. There are % graphs and 9 references, 

2 of which are Soviet, 2 German, 1 Scandinavian, 2 
Japaness, and 2 American. 
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TITLE: Some Emulsifiers 46 Kinetic Factors of Cumene Oxidation 


in Emulsions 


PERIODICAL: ee a ghurnal, 1959, Vol XXts. Nr 3, pp 309-314 


ABSTRACT: The authors report on the effect of 4 number of enul- 
gifiers (potassium palmitate, Nekal, Leucanol and 
cetyl pyridine bromide) on the kinetics of oxidation 
of cumene (i sopropylbenzene ) (IPB) and on the yield of 

hydroperoxides (HPC). The maximum rate of Oya EP of 
%) of HPC 


lation of HPC (~ 70%), but this process is delayed by 

a certain period of induction. The effect of Nekal, 
like that of other colloidal electrolytes, is connected 
Card 1/2 to a considerable extent with the change of the rate 


re mee ay See Ys 2 
PROVED FOR . : ; see 
RELEASE: 03/13/2001 PaacRbeoe-pnei snes 
7030006-5" 


"APPROVED FOR RELEASE: 03/13/2001 


OPEN ERTER AD OL UAE ESE O PE RES emanate RRA tan MAR” Ye hice Beigel FU En 


ASSOCIATION: 


SUBMITTED: 
Card 2/2 


APPROVED FOR RELEASE: 03/13/2001 


SOV/69~21-3~-12/25 


Some Emulsifiers as Kinetic Factors of Cumene Oxidation in 
Emulsions 


of decomposition of HPC in the presence of these sub~ 
stances. The effect of the enulsifiers on the rate 

of oxidation of IPB depends in the main on their col- 
loidal propertics (micelle formation, colloid solubili- 
ty). The cation active emulsifier cetyl pyridine bro- 
mide, if introduced into the initial oxidation mixture, 
noticeably delays the process of HFC accumulation. 

The introduction of 0.1% cetyl pyridine bromide 30 
hours after the initiation of the process stimulates 
the reaction. In this case, the yield of HPC reaches 
nearly 80%. The authors mention the Soviet scientists 
K.I. Ivanov and N.M. Emanuel'. There are 5 graphs, 2 
tubles and 11 references, 8 of which are Soviet and 3 
English. 
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Phase- and Emulsion Oxidation of Cumene (Deystviye stearata 
kobal'ta 4 ozona pri zhidkofaznom 1 emul'sionnom okislenii 
kumola) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 3, 
pp 617 = 626 (USSI) 


ABSTIACTs Tho production of phenol and acetone by the decomposition of 
hydrogen poroxide of isopropylbenzere is at present one of 
the most important processes in chemical industry (Ref 1). 
This is the reason for the detailed investigation of the 
effect of varicus catalysts upon the oxidation reaction of 

cumene (I) (Refs 2=7, 9-10). As tho hydrocarbon oxidation is 

at milder temperature conditions of jarticular interest as 
well as an increase in th2 yield in peroxide compounds, these 
phenomena were investigated in connection witn the work under 
review. The effect of bivalent and trivalent cobalt stearate 
(II) upon the oxidation rate of (I) was investigated at 

Cari 1/3 temperatures below 100 and apart from this ea reaction sti- 
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mulation was attempted with eascous ozone (111). The hydro- 
Gen peroxide formed (IV) was dodometrically-pote:tionetri- 
cally determined in tho samples during the oxperime:ts (ef 12), 
as woll as the carbonyl compounds and acids (Ref a In the 
case of an addition of 0.015% vy mole, bivalent (11) causes 

& maximum acceleration of the formation of (IV) (Fig 2). An 
increase in the added quantity of bivalent (Iz) pronotes the 
formation of acid and CO, (Fig 3). Additions of lye- and soda 
solutions led to an incroascd decomposition of (IV) which 
had a wenker effect in the case of the presence of trivalent 
(II) than in the case of bivalent (II). A rise of tenperature 
brings about an increase in the (IV)-yield. An addition of 
benzoin accclerates the formation of (IV) and increases the 
yield, which fact ig considered to be due to the redox re- 
action between (II) and benzoin and the formation of frea ra- 


phase. Initiating thacumene oxidation in the initial stage 
of the process by (III) showed that an acceleration can only 
Card 2/3 be attained in the case of additions 


CIA-RDP86-00513R000827030006-5" 


APPROVED FOR RELEASE: 03/13/2001 


“APPROVED FOR RELEASE: oot) 2004 ah rad 00513R000827030006-5 


fb, Bale Te ese PETROS 


Viet Bail BESS Fe ge ee eee PASTOR EE Se PEA pas A Bee er 


The Effect of Cobelt Stearate and of Uzone in tic Liquid SOV/76-335-3-18/41 
Phase- and Emulsion Oxidation of Cumene 


at a cortain duration (2 minutes) of the prccess. Additions 
of ozone duriig tie j recess of reaction exert also a favorable 
effect. They have, however, no effect jn the emulsion- 
oxidation (Fig 7). In conzlusion S. D. kus'min is thanked. 
There are 8 figures and 15 references, 12 of which are Soviet. 
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PERIODICAL: Dopovidi Akademiy2 nauk Ukrayins'koyi RSR, 1960, Nrs 6, PP. 817 - 8D 


TEXT : Furthering 4 study conducted py A.Y. Yurzhenko and F.Y. Hrobshteyn 
(Ref. 2) the authors investigated the effects of solubilization of cumene hydi<- 
peroxide upon the rate of its thermal decomposition. Cumene hydroperoxide with 
a purity of 99.26 was treated in @ medium of pure nitrogen in glass vials. S30e- 
Aubilization effects were also studied on vials, which for the sake of a complete 
saturation were agitated with solubilized solutions during 10 - 12 hours at 20°C. 
The results are as follows: ‘the thermal stability of nydroperoxides tn aqueous 
solutions is determined to 4 great extent by tneir solubility in tne presence of 
an emulsifier. The value of cumene hydroperoxide solubilization in aqueous solu- 
tions of Nekal greatly {influences the pate of its thermal decomposition. Tho 
solubility of nydroperoxide in diluted Nekal solutions (up to 2%) is decreased 
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On Thermal Decomposition of Cumene Hydroperoxides in Solubilized Aqueous Solu- 
tions 


if its micelles are previously saturated with ieopropylbenzene, It is possible 

to compute the constants of the hydroperoxide thermal decomposition rate in an 

aqueous Nekal solution from the data of hydroperoxide solubilization, The com- ~ 
puted values of the constants are in good agreement with the values found empiri- 
cally and show that the general picture of solubilization undergoes but ing igni- 
ficant changes with the changes in temperature, There are: 1 figure, 1 table and 

6 references: 3 Soviet, 1 German and 2 English. 


ASSOCIATION: L'vivs'kyy derzhavnyy universitet im, Iv. Franka (Livov State 
University {meni Ivan Franko) 


PRESENTED; by A.V, Dumans'kyy, Academician, AS UkrSSR 


SUBMITTED; June 25, 1959 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827030006-5" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827030006-5 
a =e - ss oe cc TRE fernegss Sac ieoe a8 iGEE 


Se CLOT A EES CER ST YET | 


pve eee EPreetesis 
Eeaeiies Sots te ied Pa deh ES 
SEs geet po gs pe 


“KUCHER, R.V.s KOVBUZ, M.A.; YURZHENKO, A.I, 


Decomposition of Jsopropylbenzene hyd 

. roperioxid 
geneous and emulsion oxidation of a npdrocactog halen esol arm 
Inst, fis.-org, khim, AN BSSR not8122-3) 160, (MIRA i433). 


1. L'vovakiy gosudarstvennyy universitet im. I. Pranko, 
(Cumene hydroperoxide) 


Prete 


pee aiaterte 


oped ns aoe ; 


APPROVED FOR RELEASE: 03/ 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827030006-5 


Pag SH LS ASS a Vie eae MEO ea aad 


ORME SIRS SHS ra res Lass aioe MA as VT es SO wT PS EE AN a 


YENAL'YEV, V.D,3 KAZ'MIN, S.D., KUCHER, R.V. 


Initiation of the emulsion oxidation of isopropylbenzend and 1, 1- 
diphenylethane by hydrogen peroxide. Sbor. nauch, rab. Inst. fig.~ 
org. khim, AW BSSR no.82126-131 '60. | (MIRA 14:3) 


1. L'vovekiy gosudarstvennyy universitet im. I. Franko, 
(Cumene) (Ethane) (Hydrogen peroxide) 


(eee oa EL a TE 
APPROVED FOR RELEASE: 03/13/2001 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827030006-5 


Bae RITES BORLA Se VERT MER TaN an TEN Vie, ee 


-KUCHER, R.V.s KA2'MIN, S.D.3 YURZHENKO, A.J, 
ayer Some kinetic qharacteristics of the emulsion oxidation of hy- 
Be doroarbons, Shor. nauch. rab, Inst, fis,-org. khim. in BSR . 
- no.68:132-137 '60, ee. (MIRA 14:3) 
J. L'vqvokiy gosudarstyennyy universitet im. I. Franko, 
- (Hydrocarbons) (Oxidation) 


CIA-RDP86-00513R000827030006-5" 


APPROVED FOR RELEASE: 03/13/2001 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827030006-5 


Sie PEAT 
ay CAGT 


Bs BE NES So nee Phe, oS LA da OS eS aT ee 2 SESSA SERS SSL LE 2 


KOVBUZ, M.A., KUCHER, R.V., BUGROVA, ELM. 
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1 

TITLE; Oxidation of Butyl badeaies ani Ethyl Benzene in the Liquid 
Phase in the Presence of Alkali Lyes, Cobalt Stearate, 
and Auramine 


PERIODICAL: Zhurnal obshohey khimii, 1960, Vol. 30, No. 9, 
pp. 2798-2804 


in the liquid phase. It was shown that for butyl benzenes an amount of 
0.1-0.2% sodium hydroxide has the highest efficiency; as for ethyl benzene, 
the optimum amount of NaOH is approximately 50%. Addition of cobalt 
Stearate results in a higher rate of oxidation of the above hydrocarbons, 
with the highest possible concentration of the hydroperoxides, however, 
being reduced; this is mainly due to intensified decomposition of the 
hydroperoxides in the presence of cobalt stearate. The oxidation of ethyl 
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Oxidation of Butyl Benzenes and Ethyl Benzene 3/079/60/030/009/001/015 
in the Liquid Phase in the Presence of Alkali BO01/B064 
Lyes, Cobalt Stearate, and Auramine 


benzene and butyl benzenes is accelarated by a slight addition of auramine, 
the highest possible concentration of hydroperoxides thus being reduced. 
The authors thank L. A. Baranoveki for his assistance in experimenting, 
and mention papers by K. 1. Ivanov (Ref. 3) and N. M. Emanuel' (Refs, 6-8). 
There are 6 figures, 1 table, and 16 referenzes: 13 Soviet, 1 German, 

and 2 US. 
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On the Poseibility of Inoreasing the Yield 3/020/60/1 32/06/35/068 
in Hydroperoxide by Initiating the Cumene p004/B005 
Oxidation With Hydrogen peroxide 


from 40 *o 60%. Hence, the authors conclude that the by-products develop- 
ing during oxidation exert an inhibiting influence which is eliminated 
by H,05° They confirmed this conclusion by edding phenol as an {nhibitor 
the effect of which was really eliminated by H,0, (Fig. 1B)- Equations 


are written down for the kinetics of the reaction A>B--C, with the : 
product B undergoing degenerated branching, and C interrupting the reaction X” 
chains Figs 2 shows the function 7 *° f(+) for various values of p 


(4 = B/Ay t © avh/e, h = rate constant of degenerated pranching, 8 = rate 
constant of the interruption of xeaction, 6 = kVA hg » ky = constant of 


the reaotion rate for c). The later the HA0, is added, the more intensive 


4s its initiating effect. There are 2 figures and 6 references: 5 Soviet 
and 1 Swedish. 
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Emulsion oxidation of alkyl aromatic hydrocarbons under pressure. 
Part 1: Kinetic laws governing the accumulation of the main 
My, products during the oxidation of isopropylbenzere and 1,1-dip- 
- henylethane, Kin, 1 kat 2 no.2:263-266 Mr-Ap '61, (HIRA 14:6) 
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TITLE: 


On the purification of {eopropyl benzene by adsorption 


PERIODICAL: Zhurnal prikladnoy khimil, Vv. 34, no. 3, 1961, 598 - 603 


TEXT: A method for the purification 


of isopropylbenzene by means of adsorp- 


tion was developed to improve the oxidizability of the latter in liquid phase 
autocatalytic oxidation processes. fTmese processes are very sensitive, especially 
at the beginning of the reaction, to the presence of impurities in the hydrocarbon. 


Usually an aoid-alkali purification 4s applied, 
Grant and C. F. Tipper (Ref. 4s J. Chem. 


over sodium metal, 48 recommended by D. D. 


300., 640 (1955)]. But also several adsorp 


eventually with subsequent poiling 


remove impurities from hydrocarbons, as isopropylbenzene or others by 0, A. Kolme- 


kov et al. (Ref. 91 Tre po khim, 1 khi 


Kazekova and V. 0. dutsalyuk (Ref, 10: Izv. AN 


tion methods were suggested in order to J 


, Gortkiy, 1, 36 (1958) ] or N. Ds 
ve by 99-(1958)] 


— 


and also in the Canadian patent 5093870, Thus in the present work the adsorption 
was investigated of some: substances disscived in {sopropylbenzene on ACK (ASK), 
AcM(ASM) silica gel, aluminum oxide "for chromatography” and two types of carbon 
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black (from Dasha and Ufa). Also the oxidation rate of dsopropylbenzene after Pu- 
rification was estimated, The adsorption of the impurities - thiophene, styrene, 
phenol, acetophenone and dimethylphenylcarbinol - from isopropylbenzene was studied 
by the dynamic method, ‘The arount of the non-adsorbed impurity was determined by 
means of an ViTP-2 (ITR-2) nephelometer, Activation of the silica gel was carried 
out in the usual way by gradual drying at 40, 60, 80 and 110°C according to E, Kh. 
(tr. Inst, nefti AN §SSR, 12, 35 (1958)]. The experiments on ad- 
non-saturated compound (styrene) showed highest adsorption on carbon 
easier handling, gramlated carbon black was used in the 
xide showed 8 low adsorption 


capacity related to non-saturated compounds (styrene) and also for oxygen-contain- 
ing compounds (acetophenone, dimethylphenylcarbinol). Therefore aluminum oxide was 
no more investigated. ASM silical gel had a high aisorption capacity for ali in- 


vestigated impurities, but it adsorbs also 1sopropylbenzene, while ASK silica gel 
does not adsorb the Latter, but shows low adsorption capacity for styrene, Conse~ 
quently a mixture (2 4 1 by weight) of ASK silica gel and granulated carbon black 
was tested with isopropylbenzene containing: 0.01% styrene, 0.01% dimethylphenyl- 
carbinol, 0,01% phenol and 0,01% acetophenone, fhe obtained results were compared 
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with ~values obtained on pure ASM ellica gel, consecutive: adsorption of granulated 
carbon black on ASK and ASN Bilioa gel, and the mixture 231, It can be seen 
from Fig. 3. that best: resulte were obtained with ASK-carbon black mixture, Hence 


propylbenzene, Regeneration of the Silica gel is carried out by washing with boil- 
ing water or steam and subsequent calcination, Kinetic curves (Pig. 4) on acounn- 
lation of hydrogen peroxide in liquid-phase homogeneous oxidation of 4sopropyl- - 
benzene obtained after purification by the acid-alkali method show that a lower 
reaction capacity is obtained in comparison to the product purified by adsorption 
methodss 5 kg of ASK silica Bel.and 2,5 kg of oarbon black are necessary for the 
purifioation of 100 1 of isopropylbenzene, There are 5 figures, 1 table and 12 
references; 11 Soviet-bloe and 1 non-Soviet-bloc, ‘The reference-to the English- 
language publication reads as follows: D, D, Grant, C, F, Tipper, J, Chem, Soc., 
640 (1955) 5- : 
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peroxide on the process is very specific, and depends not merely on the 
character of the hydrocarbon but also, in A high degree, on the instant 
of udding the hydrogen peroxide. Constant initiation by adding hydrogen 
percesde at short intervals intensifies the oxidation of 1,1-diphenyl 
ethane, whereas 1b inhibits the oxidation of cumene,. In ali oxidatzon 
processes investigated, the following common rules could be opservedt 
when hydrogen peroxide was added at the beginning of the process, re~ 
action rate and hydroperoxide yield were practically not affecteds when, 
nowever, hydrogen peroxide was added at the final stage of oxidation after 
nuximum concentration of hydroperoxide ¥As attained, a rapid rive in re- 
antion rate and hydroperoxide yield took place anew. From observations 
made the following conclusions were drawn: Initintion by hy drogen 
peroxide did not simply cause 4 rise im the concentration of chain radi- 
~ais ag had been frequently aggumed im pUbsreswLionse Apparentcys radi- 
saia formed by decomposition of HAO, sera not garfiezently active to Btiurt 


rogressine OXidaticny 
rg on oxidation. 


nus eliminating the 


¢ increases with 


'O 


new chains dy reacting with the nydrocarcon, With 
procucts accumulated in the system acting 2S ingit: 
“iith auch inhibitors initiator radicals aay react 


' 
-nnipniting effect. For this reason, initiation ef 
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progressing reaction. This hypothesis was confirmed by an experiment in 
which hydrogen peroxide was introduced into a reaction retarded by an 
inhibitor. For this purpose, the oxidation of cumene was inhibited by 

( adding a small quantity (0.01 g-mole/liter) of phenol breaking down the 


oxidation chains according to reaction C gH, OH + Ri —» CgH.0° + RH. The 


CH.O° radicals are of low activity, and recombine. Adding hydrogen 


peroxide eliminated the inhibition of the reaction, and caused a steep 
rise of the oxidation rate. When during the reaction, oxidation products 
combine with initiator radicals to form radicals similar to chain radi- 
cnlg in their activity, initiation results in increasing the total oxida- 
tion rate. In the reverse case, the consumption of components reacting 
with initiator raiicals is accelerated and the total reaction rate de- 
creases, Also in this case, the effect of a brief initiation at the 
final stage of oxidation may be favorable for the process. ‘The effect of 
an initiator therefore depends on the reactivity of the components of the 
reaction mixture. ‘There are 3 figures and 7 references: £ Soviet and 

2 non-Soviet, The two references to English-language publications read 
as follows: Ref. 5: V. Kokatnur, M, Jelling, J. Amer. Chem. Soc., 63, 
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scheme for a chain process of oxidation of diaelkylaromatic hydro- 


carbons has been proposed. This scheme is confirmed by a mathematical 
analysis, Orig. art. has: 1 table, 4 figures, and 32 formulas. 
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Abstract ; A more detailed treatment of a prsviously-published work (Ref. Zhur. Fiz., 
1956, 3862 
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For the consistent computation of the deformation of a orystal(whioh nust 
necessarily ocour near the local atate of the electron and must influence its 
energy considerably) the pultielectronic {nvestigation of the problem nust 
also make it possible to take exchange forces into consideration. Therefore 
the probles must be based on the antisymmetric function of the crystal, i-@- 
on FOK'S approximation. It is to this generalisation that the present work is 


devoted. 

The basic simplifying conditions: A binary cubic jon orystal with & wacant 
node is investigated in the origin of coordinates. Let it be assumed that in 
the orystal there 4p a surplus electron (hole) if 4 negative (positive) jon 


{se removed. The funotion of the crystal is chosen in form of a linear combi- 
nation of the antisymmetric products Y of the wave functions of the individ- 


ual ions. The electron is assumed to move along the positive, and the hole 
along the negative ions. The influence exercised by the position of the 
electron (nole) on the wave functions of the remaining {ons is taken into 
account, it 4s reduced, in the case of the free motion of an electron, above 
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all to the inertialess polarization of the rotation, and leads to a reduction 
of the level of the conductivity zone. 


Next, the wave functions of the system of adiabatic approximation vee 
for any position of the anomalous node. For this purpose a variation prin- 
ciple, the minimum condition of the averaged HAMILTONIAN, is used. Dipole- 
dipole interaction of ions is taken into account. The determination of the 
dipole moments of the ions is then discussed. In dipole approximation the 
influence exercised by the position of the anomalous node on the shape of 
the ¥ functions of the remaining ions is taken into account. In conclusion 
the determination of the potential and of the kinetic energy of the surplus 
charge and the determination of the selfconsisting state of the eleotron 

(or hole) 48 dealt with. 

The method suggested here is also suited for the computation of the hole 
states with small radius, for which there has hitherto been no theory at all. 
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TITLE: The Heat Content of KCl. (Russian) 
PERIODICAL: Zhurnal Eksperimental'nod 4 teoret Fizikis 
pp 192-152 (U.5.9-B-) 
Received: 3 / 1957 peviewed: 3 / 1957 


ABSTRACT: The author computed the heat content of a KCl orysteal for 

16 temperatures in the interval of from T = 10,89° to 

q = 267,6°. For the determination of the heat content the 

values of the eigenfrequencies of KCl (which have been com- 
puted in one of the author's previous works 88 well as by other 
authors in consideration of the deformation of the ions of the 
lattice) and also the differences of the masses of the ions 
of K and Cl were used. The deformation of ions was taken into 
account in accordance with the method developed by TOLPYGO- 


Computation results are shown in form of a diagram. The sane 
diagran contains auch heat contents 88 were determined fron 
DEBYE'S temperatures by assuming & model with point lattice 
and equal masses of K- and Cl ions. As may be seen from the 
diagram, it is not by any means possible to declare that the 
above offers any advantage over the results obtained by 
M.IONA, Phys-Rev- 69,822 (1941). This 4s due to the fact that 


1957, Vol 32, Hr ty, 
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heat content, as an integral quantity, depends only little on 
the computation method. The fact that a somewhat increased 
heat content is obtained at low temperatures points towards an 
increased value of the parameters 4,, and 800 of the non- 


electrostatic forces of the interaction between KCl ions and 
in a work by TOLPYGO. 


ASSOCIATION: Pedagogio Institute ZITOMIR 
PRESENTED BY: 

SUBMITTED: 

AVAILABLE: Library of Congress 
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AUTHOR: _KUOHER, T.I. PA - 2964 
TITLE: Proper Frequenoies and Amplitudes of Free Normal Oscillations ir 


KOl Crystals. (Sobstvennyye ochastoty 1 amplitudy acotodnykh 
nomal' nych kolebanty kristalle KOl, Russian) 
PERIODICAL eee 7 ae 4 Teoret.Pisiki, 1957, Vol 32, Nr 3» pp 498-505 
U.S.9.R. 
Received: 6 / 1957 Reviewed: 7 / 1957 


ABSTRACT: The eigenfrequencies of fons and the amplitudes of their normal 
oscillations are computed for values of the wave mmber veotor K 
which covers the oell of the reciprocal lattios. unifomly at 
729 points, and by taking account of the polarization deformation 
of the eleotron shells according to the method by K.B.TOIPYGO 
(Zhurnal Eksperim. 1 Teoret.Pisiki, 497, 1950); they are then oom- 
pared with the results obtained by other authors, especially by 
ron ath acaahla te 822). (1 Table, 9 Citations from Published 
Works. 
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KUCHER, T. I., Cand Phys-Math Sci -- ities) "Moory of 

zonol seas and local states of electrons 28 holes in hetero- 
polar crystals." Kiev, 1958. Cover, [ul op (Acad Sci Ukr SSR, 
Inst of Physics), 150 copies. Bibliography at end of text 


(13 titles) (KL, 35-58, 105) 
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AUTHOR: Kucher, T. 1. 56-2-18/51 
TITLE: The !lole Zones in Crystals with NaCl-Type Lattice (Dyrochnyye 


zony v kriotallakh 5 reshetkoy tipa tiaCl) 


PERIODICAL: Zhurnal Ekxsperimental'noy i Teoroticheskoy Fiziki, 1958, 
Vol 34, ir 2, pp 394-404 (USSR) 


ABSTRACT: This work exanines the energy and the state function of a 
cubio crystal of the NaCl-type without en electron (hole) in 
the multiple clectron apyroximation by Fock onthe essumption 
of strong coupling. The first paragraph deels with the set up 
of the problem and with most important assunptions. Let the 
hole be localized near the halogen centers. The Hauiltonian of 
the system is assumed to congist of the sum of the Hamiltonians 
of the separate ions and of the Haniltonians of interaction of 
the various ions. The enerzy of the hole depends on the ex- 
change integrals of the neighboring halogen ions. In the cor- 
putation of the energy of the hole the exchange of the electrons 
of the valence p-shell with the inner electrons is neglesteds 
i.e. only 6 (or 5) outer olectrons at an atonic nunber 2 = 5 
aro examined. The wave functions of the aton and of the jon 

Card 1/ 3 aro, according to Fock (reforence 4), chosen for atoms with 
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several electrons. The radial part of thio wave function de- 
pends on the crystal and in first approximation on the halo~ 
gen. Further assumptions are given. In the atom one electron 
of the p-shell is missing and therefore its electron functions 
are triple degenerate and a linear combination of them must be 
used. The total spin of the crystal is invariable. The wave 
function holding under these circunstances is given. The until 
now unknown coefficients of the linear combination, wheih are 
contained in this wave function, satisfy a normalisation con- 
dition and are ascertsined fro, a minimum condition for the 
total energy of the system. The second paragraph computes the 
total energy and the exchange integrals and the third ypare- 
graph computes the above mentioned coofiicients. 3 hele zcnes 
are obtained which in general are not identical with each oth- 
er. In the general ccse the energy is expressed by the ex- 
change integrals D and E. A diacran illustrates those curves, 
which describe the qualitative behaviour of the enoerry for all 
3 branches. The minimum of energy corres:onds to the periphery 
of the Brillouin (Brillyuen) zone. The last paragraph deals 
with the effective mass in the hole zone. The energy is deva- 
loped into a power series near the steady point and neur the 
Card 2/3 minina . The area of constant energy is an ellipsoid of revo- 
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lution, which ia flattened along the axis of rotation x. The 
effective mass is a tensor and is here written down for the 
case of KCl. This work gives a relatively simple method for 
the computation of the hole zones of all halogen-containing 
crystels and also of other crystals (f.i. of oxides) with 
NaCl-type lattice. The author in the future wants to compute 
the zones for LiCl, NaCl, RbCl, and AgCl and for the fluorides. 
Phere are 2 figures, 4 tables,and 10 references, 7 of which 
are Slavio. 


ASSOCIATION: Zhitomir Pedagogical Institute (Zhitomirskiy pedagogicheskiy 


institut) 
SUBMITTED: July 11, 1957 
AVAILABLE: Library of Congress 


1. Crystals-Energy-Function 2. Mathematical analysis 
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“AUTHOR: Kuchor, T. I. 
TITLE: The Hole~Zonesin HaCl (Dyrochnyye zony v NaCl) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1956, 
Yol 35, Nr 4, pp 1049-1050 (USSR) 


ABSTRACT : The author calculated (Ref 1) in a general manner tho hole 
zones and the effective masses for crystals of the type NaCl. 
The can-electron problem was solved here by the nethod de- 
veloped by Hartree (Khartri )-Fok in strong coupling approxi- 
mation. In the earlier paper mentioned fornulae were derived, 
which express the energy x(e), the breadth of the actual zone 
(aktual'naya zona), the effective masses, etc., by two ex- 
change integrals D and &. The latter were calculited in the 
aforementioned earlier paper only for KCl . The present 
paper deals in short with tho analogous calculations for Nacl. 

An expression for the energy E(k) na a function of the wave 
number k ig written down and explained in short. In thio way 
the following was found: The breadth of the actual zone 


Card 1/2 (2e°/d) 4(26 - D) = 2.17 eV; the tensor of the effective 
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masges at the actual point (aktual!naya tochka) {n/a n/dj 
n/a}: a) parallel to teediagonal gf the cube [111] - the longi- 
tudinal mass » = Boy, * 6.38.107¢/(2 & - D) = 0.539, 


b) vertical to the diagona) of the cube - the transversal 
mass = Hey * 6.38.2.107°/(4 & + D) = 0.98. A certain 


proadening of the actual hole zone in laCl (conpured $o KCl) 
is due to the smaller lattice constant of !aCl. Thig causes © 
an exponential increase of the exchanre integral. The author 
thanks V. I. Fedorchenko for checking part o1 the calculations. 
There aro 4 references, 1 of which is Soviet. 
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the Structure of Hole Bands of the g,/181/65/502/009/046/047/%% 
Alkali-Chioride p004/B070 
are given 48 functions of the lattice constants and compared with the data 
of Le P- Howland (Ref. 5) in Fig- 5. Table 1 gives the properties of 
the hole bands in their dependence on the lattice constant j fable 2 gives 
the values of the constants B= Ey + E, * E, and Hy ain p+ (Hy - B) 
for RbCl, Kel, NaCl, and Licl- The experimental values of the width AE 
of the forbidden band’ are ¢ h the calculated values in Table 3- 
A comparison patween the results of the present paper 
Howland shows that it is not enough to regard the holes as bein present 

nnd K. must also x 


only in the outer shell of the ions. The 3p st 
be considered- If i, ae lies in the neighborhood of the origin of the 


coordinate system K = 0, the spin-orbit {nteraction, 
taken into consideration for alkali-chloride so far, has 4 considerable 
effect. professor s. I. Pekar is thanked for discussions. There are 5 

figures, 3 tables, and 18 references! 8 Soviet, 6 us, 2 British, and 2 


Dutch. 
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9,4300 (ard (035 1143 ) B102/B212 
AUTHOR: Kucher, T. 1- 
~ eepmmsam pee pect NADI OO: at 
TITLE: The problem of diffusion in an #vaporating solid mediums 


PERIODICAL: Fizika tverdogo os ee a a 541-552 

TEXT: It has been established experimentally that during diffusion of 
impurities from the gas phase into germanium or silicon at temperatures 
near their melting temperatures these crystais wili evaporate very rapid- 
ly. The evaporation rate 3s of the 3ame order as the diffusion rate. Sc 
far, these processes nave been studied thecretica;sy but not solved 
exactly. The aim of this paper ta te show aith an exact solution. 

The investigation has been based on a moda: shown in Fig. 13 The diffu- 
sion (diffusion coetficient D) into the gomi-infirite homogeneous solid 
II shall take place from a gas phase I naving & constant concentration} 

a constant concentration C, with respet to time shall be in the interface, 


but this surface shall be subjected to a trarsiation having & velocity v- 
The concentration distribution C(x,t) of the diffusing material in the 
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solid has to be found. 
of the interface. 


pa2c/ax? = ac/at, where C(x,9) 
tion and C(vt,t) = ©, 


x denotes the distance from the 
C(x,t) 1s obtained as aciuticn ef the 


« QO for aii x 


for any t its boundary 


sata ed arava ae 
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bis 


§/ 163 61/003/002/030/050 
B102/B212 


tnitia: position 
Fick equation 
--0 ta kts initial condi- 


condition. The following 


solution 18 obtained after extensive calculations: 


¢ of j 1 
; x'svti ax /D xieviie 
c(x',t) = C(x vt.t) * —Jerfte s+ Ports sa (13), 

2 4 i2 Dt ) ¢ DL j: 

F » x 4 
where erfc x = teerfe = ree \* y ay fea been tabuiuted. Tt turns 
i 4 

out to be very difficult to determine the initial concentration C. ex- 
perimentally. Here, C,_ haa not been defined a3 4 concentration on the 

w 
sample surface, but as the concentration of an infinitely amali coat on 
the surface. Therefore, C_ differs Crom the avlurility Cecause above 
x} » O it is a function of the partiais pressure of the diffusing substance. 


The difficulties which ari 
Card 2/6 
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(13) represents an exact solution and it contains C, and Db as unknown 


quantities, in principle two measurements are sufficient to determine 
them, Since (13) cannot be solved for D, the following approximate 
formulas are suggested to determine D and Co. For x' € vt is: 


c(x',t) = ¢ exp(-vx!/D) and for x! > vt+2 VDt is 


co 5/4dt x! (x! 2 | ) 
om fa eee exp |-(x +vt)“/4Dt and 


ov t 
tog!) (xlox! 
as 0.108G x), x!) (xi+xye+2vt) 
t 10g [0,xh(x}=vet?) /0,x}(x5?-v"e*)] 


A comparison of the numerical values of VY. 2. Ignatkov and V. Ye. Kosenko 
(Diffusion of tellurium into germanium) shows that these approximate 
assumptions agree well with experimental data. For practical purposes 


Card 3/6 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827030006-5" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827030006-5 


ROT RPE ERG 28 RAE ERS PLS Pe ee A RCL 


le!) eas _ - 


f diffusion... s/181/61/003/002/030/050 
The problem o 8 nies fazie 


the variables z = x'/2yDt and a = (v/2)¥t7D are introduced, with 
C(a,z) 


is -4az < 
y(a,z) * C, “ 2 erfe(aea)+ ct erfo(2-a)} and for log y = f(log 2) 


the family of curves shown in Fig. 2 is petoanen a, * 0.01, 0.1, 0.5, 

1, 29 35 5y 105 1 = 1 - 6 Relation Dav t/2e can be used to determine 
D. Fig. 3 shows the family of curves which is obtained for log y 
« f(log x) and various values of a, = vt/x! (here a « vt/3)y 

ay = 0.08, 0.09, 0.1, 0.14, 0.2, 0.5, 0.4, 0.6, 1 and oo (1 Ce id 10). 


The sections of the abscissa in Fig, 3 represent the values of log (v/D), 
those in Fig. 2 represent log (4Dt)/2 and its sections on the ordinate 
log C.. There are 3 figures and 3 references: 2 Soviet-bloc and 

1 non2Soviet-bloc. 
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14,7500 
AUTHORS: Demidanko, Z. Aes Kucher, T. I., and Tolpygo, K. B. 
TITLE: Eigenfrequencies of lattice vibrations of germanium as 


valculated in various approximations 
PERIODICAL: Fizika tverdogo tela, v- 3, no. 8, 1961, 2482 - 2494 


TEXT: A study is made of the natural,vibrations of the germanium lattice, 
1 
taking account of the dipole nomentsy of electron shells, that appear x 


with a displacement of nuclei. expressions from Ref. 8(V. S. Mashkevich, 
K. B. Tolpygo, ZhETF, 32, 520, 1957) and Ref. 12 (FTT, III, no. 3, 1961) 
are used for the potential energy Uof the crystal. Taking account of 
either short-range forces (zeroth approximation) or the sole linear terms 
in dipole exchange interaction (first approximation) is insufficient. 
Calculations are performed in various types of first and second approxima- 
tions. Experimental data, however, do not allow to prefer one of these 
variants. It is stated that the third approximation (i. e., taking also 
nonelectric interactions into account fits reality better than the model 
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#, Cochran. The present paper is based upon results of Ref, 12 (K. B. 
Tolpygo, FTT, III, no. 3, 1961), and its aim is to explain the nature of 
interatomic forces, and, by comparison between theory and experimenta, to 
calculate all parameters. The natural vibrations of a diamond-type lattice 
are calculated in various approximations in the first part of the present 


dipole moments. The matrices of the inner field and the eigenfrequencies XK 


taking account of a possible nonelectric interaction, an attempt is made to 
improve results of earlier investigations (UFZh I, 226, 1956; ZhETF, 32, 
498, 1957; FIT, TI, 2655, 1960). A critical study showed that the dipole 
moments are not small, and that the electron-shell deformation and the 
interatomic electrostatic forces play an essential part in lattice dynamics, 
In the third part, the parameters of the equations describing harmonic 
lattice vibrations are determined, and eigenfrequencies are calculated in 


Second approximation. There are 2 figures, 5 tables, 6 Soviet-bloc and 
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pebye tenpernture @ of dix-ond type crystals is established: 
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TITLE: Diffusion from the vapor phase into a crystal in light of the two possible ’ 
mechanisms of diffusion and the exchange betwoon them 


SOURCE: Fizika tverdogo tela, v. 6, no. 3, 1964, 801-810 


TOPIC TAGS: impurity diffusion, ideal crystal, diffusion coefficient, crystal 
lattice defect, Frenkel defect 


ABSTRACT: The author has examined the diffusion of impurities from vapor into 
semi-infinite crystals in which tho impuritios may bo diffused by two mothods:s 
through lattice sites and through intorstices, with differont coefficients of 


diffusion (D, and D,) and different equilibriun solubilities (ce and Ch). On the 


assumption of a constant mimbor of vacanoies, the problem may be solved accurately, 
This constancy may be attained if the concentration of impurities is mich smaller 
than the concentration of vacancies and if diffusion practically fails to disturd 
the thermodynamic equilibrium in the lattice, or it may be attained if the rate of 
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restoring this thermodynamic equilibrium exceeds the rate of diffusion because of 
rapid formation of Frenkel defects. Consideration of the kinotics of vacancy 
formation, even in ideal (dislocation-froe) crystals, leads to a systom of non- 
lincar equations. Under ordinary conditions of a large difference in diffusion 


coefficients (D,<<D,) and, correspondingly, in solubilities (co >>c), a clear 
expression may be found for concentration in the sanple. For small intervals of 


tine, the sumied process takes place as two independent processes with their om 
parameters, For large timo intervals, it takes placo as a single slow diffusion 


c 
with the coeffioient D =D. + Sis D, and a limiting solubility C9 = 69 + 6°, “qy 
Fr 6° i i 8 
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conclusion, the author wishes to express his thanks to Academicians V. Ye. Lashkarev 


and S. I. Pekar of the AN UkrSSR and to K. B, Tolpy¥go for their interest in the 
work and for thoir valuable remarks." Orig. art. has: 1 figure and 32 formas. 
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Vol.1.{General probleus in the geology of the Krivoy Rog Basin. 
Geology and iron ores of the deposits of the "Ingulets,® 
Rakhmanovo, and Il'ich Mines]Obshchie voprosy geologii Krivbassa. 
Geologicheskoe stroenie i sheleznye rudy mestoroshdenii rudnikov 
"Ingulets," Rakhmanovskogo 4 im, Ilticha. 1962. 479 Pp. 
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(Geology of the Krivoy Hog iron ore deposits} Geologiia Krivo- 
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USSR. Vol.l.[General problems of the geology of the Krivoy Rog 
Basin. Geology and iron ores of the "Ingulets," Rakhmanovskiy, 
and Il'tich ore deposits] Obshchie voprosy geologii Krivbasse. 
Geologicheskoe stroenie i zheleznye rudy mestorozhdenii rudpikov 
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